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A basic theory of generalized polynomial operators is applied to the state estimation of poly- 
nomial type non-linear differential systems. The estimation is formulated as a deterministic 
optimal control problem with a quadratic ost function, i. e. as a trajectory estimation prob- 
lem. Via Pontryagin's maximum principle, a non-linear twopoint boundary value problem is 
then obtained. Both the fixed interval smoothing and the recursive faltering are studied. The 
filtering is analyzed by an invariant imbedding method. By applying certain results about local 
inverse as well as about fixed point of polynomial type operators, solutions and algorithm 
schemas for the problems are obtained by the aid of power series as well as of successive 
approximations. The time recursive forms of the filtering are obtained by using a method of 
characteristic curves of partial differential equations. 
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